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FIG.10
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FIG.12
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FIG.14
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FIG.18
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FIG.19
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TREE SYSTEM DIAGRAM OUTPUT
METHOD, COMPUTER PROGRAM AND
RECORDING MEDIUM

REFERENCE TO RELATED APPLICATION

This application 1s a continuation of Ser. No. 10/238,884
filed Sep. 11, 2002 now U.S. Pat. No. 7,058,633.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to a method and a
program for representing the correlation of a plurality of
correlated objects by a tree system diagram on a computer.

2. Description of the Related Art

In a development process, a design process and the like of
a product, a method 1s known that represents the correlation
of a technical problem to be solved in developing or design-
ing the product and a solution of the problem by a tree
system diagram. Items that a developer and a designer must
cope with are organized by using the tree system diagram so
as to make the development process and the design process
more eflicient.

Conventionally, the developer and designer have been
using spreadsheet software or documentation soitware to
create the tree system diagram.

However, there 1s a problem 1n that 1t takes time to create
the tree system diagram by using the spreadsheet software or
documentation software on a word-processing function
basis. In addition, 1t 1s diflicult to update the created tree
system diagram when an update such as a modification or an
addition 1s required. Further, when working on a new
development process and design process, it 1s difficult to
reuse the tree system diagram created earlier when trying to
create a tree system diagram for a new development process
or a new design process.

Additionally, 1n the tree system diagram, in order to check
a specific object and a plurality of correlated objects, 1t 1s
necessary to follow the specific object and the correlated
objects 1n the entire tree system diagram that 1s created.
Thus, 1n checking the specific item and the correlated 1tems,
especially when the created tree system diagram 1s large,
there 1s a problem 1n that not only 1s a long time required but
also omissions tend to occur 1n the checking.

Further, with respect to each of the objects 1n the tree
system diagram, the information that 1s not displayed on the
tree system diagram 1s referred to separately. Therefore,
there 1s a problem in that the information that 1s not
displayed on the tree system diagram cannot be eflectively
referred to.

SUMMARY OF THE INVENTION

It 1s a general object of the present invention to provide an
improved and usetul tree system diagram output method and
tree system diagram output program in which the above-
mentioned problems are eliminated.

It 1s another and more specific object of the present
invention to provide a tree system diagram output method
and a tree system diagram output program that can output a
tree system diagram by reusing a tree system diagram
created earlier.

In order to achieve the above-mentioned objects, accord-
ing to one aspect of the present invention, there 1s provided
a tree system diagram output method of correlating a plu-
rality of objects and outputting the plurality of objects as a
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tree system diagram, including the steps of: (a) storing, in a
first storing part, an identifier specific to each of the plurality
of objects which objects are written on a first worksheet; (b)
selecting at least one object among the plurality of objects
written on the first worksheet; (¢) pasting the object selected
in the step (b) to a second worksheet; and (d) changing the
identifier of the object to be pasted 1n the step (¢) to a second
identifier from the i1dentifier stored in the step (a).

According to the above-mentioned aspect of the present
invention, 1t 1s possible to paste the plurality of objects
written on the first worksheet to the second worksheet, and
to change the 1dentifier of each of the objects to be pasted to
the second 1dentifier.

Additionally, according to another aspect of the present
invention, 1n the tree system diagram output method, the
step (d) may include the steps of: (e) storing, in a second
storing part, the identifier given to the object on the second
worksheet before the object 1s pasted 1n the step (c¢); and ()
giving an identifier other than the identifier stored in the
second storing part to the object pasted in the step (c).

According to the above-mentioned aspect of the present
invention, the object pasted on the second worksheet may
have a different identifier from that of the object selected
from the first worksheet.

Additionally, according to another aspect of the present
invention, 1n the tree system diagram output method, the
step (1) may 1nclude the steps of: (g) counting the number of
the objects pasted to the second worksheet; (h) counting the
number of the 1dentifiers stored in the second storing part;
and (1) giving an i1dentifier obtained by incrementing the
identifier stored 1n the second storing part, when the number
counted in the step (g) agrees with the number counted in the
step (h).

According to the above-mentioned aspect of the present
invention, when the number of the objects pasted on the
second worksheet agrees with the number of the 1dentifiers
stored 1n the second storing part, the identifier 1s given to the
object by incrementing the identifier stored in the second
storing part. Thus, 1t 1s possible to give serial numbers to the
identifiers of the objects pasted on the second worksheet.

Additionally, according to another aspect of the present
invention, there 1s provided a computer program for corre-
lating a plurality of objects and outputting the plurality of
objects as a tree system diagram, the computer program
including the instructions of: (a) causing a computer to store
an 1dentifier specific to each of the plurality of objects which
objects are written on a first worksheet; (b) causing the
computer to select at least one object among the plurality of
objects written on the first worksheet; (¢) causing the
computer to paste the at least one object to a second
worksheet; and (d) causing the computer to change the
identifier of the object to be pasted to a 1dentifier from the
stored 1dentifier.

According to the above-mentioned aspect of the present
invention, 1t 15 possible to paste the plurality of objects
written on the first worksheet to the second worksheet, and
to change the 1dentifier of each of the objects to be pasted to
the second 1dentifier.

Additionally, according to another aspect of the present
invention, 1 the above-mentioned computer program, the
instruction (d) may include the nstructions of: (e) causing
the computer to store the 1dentifier given to the object on the
second worksheet before the object 1s pasted; and (1) causing
the computer to give an identifier other than the stored
identifier to the object to be pasted.



us 7,240,071 B2

3

According to the above-mentioned aspect of the present
invention, the object pasted on the second worksheet may
have a different identifier from that of the object selected
from the first worksheet.

Additionally, according to another aspect of the present
invention, i the above-mentioned computer program, the
instruction (1) may include the instructions of: (g) causing
the computer to count the number of the objects pasted to the
second worksheet; (h) causing the computer to count the
number of the stored identifiers; and (1) causing the com-
puter to give an 1dentifier obtamned by incrementing the
stored identifier, when the counted number of the objects
agrees with the counted number of the stored identifiers.

According to the above-mentioned aspect of the present
invention, when the number of the objects pasted on the
second worksheet agrees with the number of the identifiers
stored 1n the second storing part, the identifier 1s given to the
object by incrementing the identifier stored 1n the second
storing part. Thus, 1t 1s possible to give serial numbers to the
identifiers of the objects pasted on the second worksheet.

Further, according to another aspect of the present inven-
tion, there 1s provided a computer-readable recording
medium that stores the computer program as described
above.

It 1s st1ll another object of the present invention to provide
a tree system diagram output method and a tree system
diagram output program that can output a tree system
diagram 1n which a specific 1tem and items correlated with
the specific 1tem can be easily checked.

In order to achieve the above-mentioned objects, accord-
ing to another aspect of the present invention, there is
provided a tree system diagram output method of correlating
a plurality of objects and outputting the plurality of objects
as a tree system diagram, including the steps of: (a) storing,
in a first storing part, an identifier specific to each of the
plurality of objects; (b) storing, in a second storing part,
attribute information of each of the plurality of objects as a
plurality of respective character information sets, by corre-
lating the attribute information with the identifier given to
and specific to each of the plurality of objects; (c) selecting,
from the character information sets stored in the second
storing part, the character information set that agrees with
character information mnput from a part of inputting the
character information; (d) extracting an identifier of one
object including the character information set selected 1n
step (¢); and (e) outputting the one object given with the
identifier extracted in the step (d).

According to the above-mentioned aspect of the present
invention, the attribute information of the object 1s stored 1n
the second storing part as the character information set, and
the character immformation set that agrees with the input
character information 1s selected from the character infor-
mation sets stored in the second storing part. Thereafter, the
identifier of the object including the selected character
information set 1s extracted and the object given with the
identifier 1s output. Hence, 1t 1s possible to search the
attribute 1nformation of the object by the mput character
information and output the object as the search result.

In addition, according to another aspect of the present
invention, the above-described tree system diagram output
method may further include: (1) storing, in a third storing
part, correlation between an identifier given to one of the
plurality of objects and an 1dentifier given to at least another
one ol the plurality of objects; (g) selecting an identifier
correlated with the identifier given to the one object and
extracted 1n the step (d) according to the correlation stored
in the third storing part; and (h) outputting a tree system
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diagram in which the one object given with the identifier
extracted in the step (d) 1s correlated with the object given
with the identifier selected 1n the step (g).

According to the above-mentioned aspect of the present
invention, the identifier given to one object and the 1dentifier
given to another object are correlated and stored. Then,
according to the correlation, an output 1s made for the tree
system diagram in which the object extracted based on the
input character information 1s correlated with the object
grven with the identifier that 1s correlated with the 1dentifier
of the extracted object. Thus, by mputting the character
information, 1t 1s possible to output the tree system diagram
that represents the object having the attribute information
including the input character information and the correlated
object.

Also, according to another aspect of the present invention,
there 1s provided a computer program for correlating a
plurality of objects and outputting the plurality of objects as
a tree system diagram, the computer program including the
instructions of: (a) causing the computer to store an 1denti-
fier specific to each of the plurality of objects; (b) causing
the computer to store attribute information of each of the
plurality of objects as a plurality of respective character
information sets, by correlating the attribute information
with the identifier given to and specific to each of the
plurality of objects; (¢) causing the computer to select, from
the stored character information sets, the character informa-
tion set that agrees with character information input from a
part of 1inputting the character information; (d) causing the
computer to extract an identifier of one object including the
selected character information set; and (e) causing the
computer to output the one object given with the extracted
identifier.

According to the above-mentioned aspect of the present
invention, the attribute information of the object 1s stored 1n
the second storing part as the character information set, and
the character immformation set that agrees with the input
character information 1s selected from the character infor-
mation sets stored in the second storing part. Thereafter, the
identifier of the object including the selected character
information set 1s extracted and the object given with the
identifier 1s output. Hence, 1t 1s possible to search the
attribute information of the object by the mput character
information and output the object as the search result.

Moreover, according to another aspect of the present
invention, the above-described computer program may fur-
ther include the 1nstructions of: () causing the computer to
store correlation between an 1dentifier given to one of the
plurality of objects and an identifier given to at least another
one of the plurality of objects; (g) causing the computer to
select an 1dentifier correlated with the identifier given to the
extracted one object according to the stored correlation; and
(h) causing the computer to output a tree system diagram 1n
which the one object given with the extracted identifier 1s
correlated with the object given with the selected 1dentifier.

According to the above-mentioned aspect of the present
invention, the identifier given to one object and the identifier
given to another object are correlated and stored. Then,
according to the correlation, an output 1s made for the tree
system diagram in which the object extracted based on the
input character information 1s correlated with the object
grven with the identifier that 1s correlated with the identifier
of the extracted object. Thus, by mputting the character
information, 1t 1s possible to output the tree system diagram
that represents the object having the attribute information
including the input character information and the correlated
object.
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Further, according to another aspect of the present inven-
tion, there 1s provided a computer-readable recording
medium that stores the computer program as mentioned
above.

It 1s yet another object of the present invention to provide
a tree system diagram output method and a tree system
diagram output program that can eflectively refer to external
information.

In order to achieve the above-mentioned objects of the
present invention, according to another aspect of the present
invention, there 1s provided a tree system diagram output
method of correlating a plurality of objects and outputting
the plurality of objects as a tree system diagram, including
the steps of: (a) storing, 1n a {irst storing part, an 1dentifier
specific to each of the plurality of objects; (b) setting a link
between information stored 1n an external database and the
identifier; and (c) storing, in a second storing part, the link
between the information stored in the external database and
the 1dentifier, the link being set 1n the step (b).

According to the above-mentioned aspect of the present
invention, the identifier specific to each of the objects 1s
linked to the mformation stored in the external database.
Thus, 1t 1s possible to correlate each of the objects with the
information stored in the external database.

Also, according to another aspect of the present invention,
the tree system diagram output method may further include
the step of: (d) reading the information stored 1n the external
database, the information being linked to the identifier of
one selected object among the plurality of objects.

According to the above-mentioned aspect of the present
invention, the information that 1s stored in the external
database and 1s linked to the identifier of the selected object
1s read. Therefore, 1t 1s possible to read the information that
1s stored 1n the external database and that corresponds to the
selected object.

Additionally, according to another aspect of the present
invention, 1n the tree system diagram output method, the
external database may be connected to the computer via a
network.

According to the above-mentioned aspect of the present
invention, 1t 1s possible to read the information that 1s stored
in the external database and that corresponds to each of the
objects via the network.

Further, according to another aspect of the present inven-
tion, 1n the tree system diagram output method, the external

database may also be connected to the computer via the
Internet.

According to the above-mentioned aspect of the present
invention, 1t 1s possible to read the information that 1s stored
in the external database and that corresponds to each of the
objects via the Internet.

Moreover, according to another aspect of the present
invention, there 1s provided a computer program for corre-
lating a plurality of objects and outputting the plurality of
objects as a tree system diagram, including the istructions
of: (a) causing a computer to store an identifier specific to
cach of the plurality of objects; (b) causing the computer to
set a link between information stored in an external database
and the 1dentifier; and (¢) causing the computer to store the
set link between the information stored in the external
database and the i1dentifier.

According to the above-mentioned aspect of the present
invention, the identifier specific to each of the objects is
linked to the mformation stored in the external database.
Thus, 1t 1s possible to correlate each of the objects with the
information stored in the external database.
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In addition, according to another aspect of the present
invention, the computer program may further include the
instruction of: (d) causing the computer to read the infor-
mation stored in the external database, the information being
linked to the identifier of one selected object among the
plurality of objects.

According to the above-mentioned aspect of the present
invention, the information that 1s stored in the external
database and 1s linked to the identifier of the selected object
1s read. Therelfore, 1t 1s possible to read the information that
1s stored 1n the external database and that corresponds to the
selected object.

Further, according to another aspect of the present inven-
tion, there 1s provided a computer-readable recording
medium that stores the above-described computer program.

According to the present invention, 1t 1s possible to output
the tree system diagram that can reuse the tree system
diagram created earlier.

Also, according to the present mvention, 1t 1s possible to
output the tree system diagram with which the confirmation
ol a specific item (object) and an 1tem correlated with the
specific item can be easily performed.

In addition, according to the present invention, 1t 1s
possible to output the tree system diagram with which the
external information can be eflectively referred.

Other objects, features and advantages of the present
invention will become more apparent from the following
detailed description when read in conjunction with the
following drawings.

BRIEF DESCRIPTION OF TH.

L1

DRAWINGS

FIG. 1 1s a system block diagram of a computer system of
the present mnvention;

FIG. 2 1s an explanatory diagram of a tree system diagram
ol problem-achieving means;

FIG. 3 1s an explanatory diagram of data recorded to an
object storing part;

FIG. 4 1s an explanatory diagram ol a property input
window:

FIG. 5 1s an explanatory diagram of data recorded to a
used ID storing part;

FIG. 6 1s a flow chart for explaining the procedure of a
registration process;

FIG. 7 1s a flow chart for explaining the procedure of an
ID allocation process;

FIG. 8 1s a flow chart for explaining the procedure of a
process of correlating objects;

FIG. 9A i1s an explanatory diagram for explaining a
copy/paste process according to a first embodiment;

FIG. 9B 1s another explanatory diagram for explaining the
copy/paste process;

FIG. 10 1s a flow chart for explaining the procedure of the
copy/paste process;

FIG. 11A 1s an explanatory diagram for explaining a
cut/paste process according to the first embodiment;

FIG. 11B 1s another explanatory diagram for explaining
the cut/paste process;

FIG. 12 1s a flow chart for explaining the procedure of the
cut/paste process;

FIG. 13 1s an explanatory diagram of the tree system
diagram for explaining an extraction process of a part of
objects according to a second embodiment;

FIG. 14 1s an explanatory diagram of a search window;

FIG. 15 1s an explanatory diagram of a partially extracted
tree system diagram representing a search result;



us 7,240,071 B2

7

FIG. 16 1s an explanatory diagram of a table used in
searching;

FI1G. 17 1s a flow chart for explaining the procedure of the
extraction process of a part of the objects;

FIG. 18 1s a tlow chart for explaining the procedure of a
link setting process according to a third embodiment;

FI1G. 19 1s another flow chart for explaining the procedure
of the link setting process;

FIG. 20 1s still another flow chart for explaining the
procedure of the link setting process; and

FIG. 21 1s a flow chart for explaining the procedure of
access to external information according to the third
embodiment.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(L]

In the following, a description will be given of preferred
embodiments that put the present invention into effect. In the
embodiments, a problem and a corresponding solution are
represented by using a tree system diagram.

First, a description will be given of the system configu-
ration of a computer system embodying the present inven-
tion, with reference to FIG. 1.

A computer system 20 includes a processor 22, a main
memory 23, a ROM (read only memory) 24, an external
storage device 25 and a communication interface 29 that are
mutually connected via a bus 21. In addition, the bus 21 of
the computer system 20 1s connected to a display 26, a
keyboard 27 and a cursor control 28. Further, the commu-
nication interface 29 1s connected to a LAN 31 via a network
link 30. The LAN 31 1s connected to a server 32. Further-
more, the LAN 31 1s connected to an IP network 33.

The processor 22 carries out a process such as execution
of a command stored i the main memory 23.

The main memory 23 1s a RAM (random access memory),
a dynamic storage device (a DRAM (dynamic RAM), for
example), a SRAM (static RAM), SDRAM (synchronous
DRAM), or a flash RAM. The main memory 23 stores
information and a command executed by the processor 22.
In addition, the main memory 23 1s also used for storing a
temporary parameter and other intermediate information in
the execution of the command carried out by the processor

22.

The ROM 24 stores static information and the command
executed by the processor 22. The ROM 24 may be another
static storage device (for example, PROM, (programmable
ROM), EPROM (erasable PROM), EEPROM (electrically
erasable PROM)).

The external storage device 25 1s a magnetic disk or an
optical disk, and stores information or a command.

Further, the computer system 20 may include a logical
device for a special object and a logical device that can be
modified/reused. The logical device for the special object
may be an ASIC (application specific integrated circuit), for
example. The logical device that can be modified/reused
may be a GAL (generic array of logic) or a re-programmable
FPGA (field programmable gate array), for example.

Additionally, the computer system 20 may include
another portable medium (for example, a compact disk, tape,
and a portable magnetic optical medium) (not shown), a
fixed high-density medium (not shown), a compact disk
reader (not shown), a compact disk reader/writer (not
shown), or a compact disk jukebox (not shown). Each of
them uses an appropriate bus (for example, a SCSI (small
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computer system interface) bus, an extended IDE (integrated
device electronics) bus, or a DMA (ultra-direct memory
access) bus).

The display 26 1s for displaying information to a user. The
display 26 1s a CRT (cathode ray tube), for example. The
display 26 may be controlled by a graphics card.

The keyboard 27 1s an mput device for mputting a
command and the like.

The cursor control 28 transmits direction information and
command selection to the processor 22. The cursor control
28 1s for controlling the movement of a cursor on the display
26. The cursor control 28 1s a mouse, a track ball or a cursor
direction key, for example.

Further, the computer system 20 may be connected to a
printer (not shown). The printer may print data stored or
generated by the computer system 20.

The computer system 20 carries out a part of or all steps
of the process of the present invention, according to how the
processor 22 carries out the command stored 1in the main
memory 23 or the external storage device 25. The command
stored 1n a medium that can be read by another computer,
such as the external storage device 235, may be read by the
main memory 23. In addition, the command may be carried
out by multiprocessing.

Additionally, in order to put the present invention into
ellect, an electric circuit of hardware may be used 1nstead of
or with the command (the command of software).

As described above, the computer system 20 includes at
least one computer-readable medium and memory. The
computer-readable medium and memory are used for car-
rying out the process relating to the present invention and
storing data structures, tables, records or instructions includ-
ing other data as will be described below. The present
invention includes soiftware for controlling the computer
system 20, driving one or a plurality of devices that carry out
the present invention, and enabling the computer system 20
to have a dialogue with a user. The soiftware 1s stored 1n one
or a plurality of computer-readable media. The software may
include a driver, an operating system, a development tool,
and application software however, they are not limitations.
The above-mentioned computer-readable storage medium
turther stores a program for carrying out a part of or all the
process executed 1n performing the present mnvention.

Computer code used 1n performing the present invention
may be 1n any programming language such as a script
language. The computer code may include a script, an
interpreter, a dynamic-link library, a JAVA (registered trade-
mark) class, and code of a programming language very
similar to a machine language; however, they are not limi-
tations. Further, the process of the present invention may be
performed 1n a distributed manner.

The computer-readable medium may be any medium that
provides data or an instruction provided to the processor 22.
The computer-readable medium may be a nonvolatile
medium, a volatile medium or a transfer medium:; however,
they are not limitations. The nonvolatile medium may be an
optical disk such as the external storage medium 25, a
magnetic disk, or a magnetic optical disk. The volatile
medium may be a dynamic memory such as the main
memory 23. The transfer medium may be a coaxial cable, a
copper wire, and an optical fiber including a wire constitut-
ing the bus 21. In addition, the transfer medium may be
sound waves or light waves that are generated 1n electric
wave or inirared light data communication.

The computer-readable medium may be either a storage
or transmission medium, for examples of storage medium
includes a hard disk, a floppy disk (registered trademark), a
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tape, a magnetic optical disk, a PROM (for example, an
EPROM, and EEPROM, and a flash EPORM), a DRAM, a
SRAM, a SDRAM or another magnetic medium, a compact

disk

disk (for example, a CD-ROM) or other optical medium,
punched cards, paper tape or another physical medium
having a hole pattern, and other computer-readable media.
Example of the transmission medium includes a carrier
wave.

The computer-readable medium may be used in the
execution of the command by the processor 22. For
example, at first, the command may be executed by a
magnetic disk of a remote computer. The remote computer
may load the command to a dynamic memory and transmit
the command via a telephone line using a modem so as to
execute a part of or all the process of the present invention
in a remote environment.

Additionally, the computer system 20 may include a
modem (not shown) and an infrared light detector (not
shown). The modem may transmit/recerve data through a
telephone line, and an infrared light transter device may be
used so as to convert the data into an infrared light signal.
The infrared light detector i1s connected to the bus 21,
receives data transmitted by the infrared light signal, and
outputs the data to the bus 21.

Further, the command received by the main memory 23
may be arbitrarily stored in the external storage device 25
before or after the execution by the processor 22.

The communication interface 29 provides bi-directional
data communication via the network link 30 connected to a
local network (for example, the LAN 31). For example, the
communication interface 29 may be a network interface
card. In addition, the communication interface 29 may be an
ADSL (asymmetrical digital subscriber line) card, an ISDN
(integrated services digital network) card, or a modem
providing data communication connection according to the
kind of the communication of the telephone line. Further-
more, the communication interface 29 may be a wireless
link. In this case, the communication interface 29 transmaits/
receives an electric signal, an electromagnetic signal or an
optical signal.

The network link 30 provides data communication for
other data devices via the network. For example, the com-
munication interface 29 1s connected to the data device
managed by the server 32 or a service provider via the
network link 30 and the LAN 31. It should be noted that the
service provider provides data communication service via
the IP network 33 (for example, the Internet).

Both LAN 31 and IP network 33 use an electronic signal,
an electromagnetic signal or an optical signal that transmaits
a digital data stream. A signal transmitted through various
networks, a signal transmitted through the network link 30,
and a signal transmitted through the communication inter-
tace 29 are typically formed of carrier waves that transmuit
information. The computer system 20 can transmit/receive

data to/from a communication counterpart via the network
31, the network link 30, and the communication interface 29.

Groupware (for example, Notes (registered trademark of
the Lotus Development Corporation m the USA)) 1s
installed 1n the server 32. The groupware system 1s a tool to
improve the productivity of an entire group constituted by
not only an individual but also a plurality of members. A
system constructed by installing groupware 1s defined as “a
computer system designed to be used 1n a group constituted
by a plurality of members so as to increase the productivity
of the group™.
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The groupware system has an address book to manage
addresses of people in/outside a company that are authorized
to use the groupware. By selecting a desired address from
the address book, 1t 1s possible to send an e-mail to the
selected address. Moreover, 1t 1s also possible to manage a
database storing various information items on the groupware
system. For example, 1t 1s possible to attach a link with an
arbitrary database when sending e-mail and to communicate
various information items by using a database as a bulletin
board.

Furthermore, the server 32 i1s connected to a patent
information search system. In the patent information search
system, 1t 1s possible to search a desired Patent Gazette with
respect to an application filed for a patent or the like by a
filing date, a priority date, a gazette date (a date of release,
a date of publication, a date of grant, and the like), an
applicant, an application number, a publication number, a
registration number, an international patent classification, a
keyword, and the like.

Next, a description will be given of Tunctions provided for
the computer system configured as mentioned above so as to
put the present invention into eflect.

The processor 22 controls execution of various programs,
management of data that will be described later, transmis-
sion and reception, and the like. In this embodiment, the
processor 22 includes selecting means, changing means,
giving means, a {irst counting means, a second counting
means, and an increment 1dentifier giving means. Here, the
main memory 23 stores a program for allocating an ID when
reusing an object (hereinafter referred to as an “object 1D
allocation program”), a cut process program and the like. By
executing each of the above-mentioned programs, the pro-
cessor 22 functions as each of the above-mentioned means.
The main memory 23 further stores a property registration
program, an ID allocation program, a correlation program
and the like. For example, the property registration program
1s a program that registers the properties of an object. The ID
allocation program 1s a program that allocates an ID to an
object. The association program 1s a program that correlates
an upper object with a lower object. The object ID allocation
program 1s a program that allocates an ID to a new object to
be pasted when copying and pasting a part of a tree system
diagram. The cut process program 1s a program that moves
a part ol a cut tree system diagram to another worksheet
when cutting an object.

The external storage device 235 stores worksheets of
spreadsheet software for displaying a tree system diagram
40 as shown 1n FIG. 2. The worksheet of the spreadsheet
soltware 1s composed of a table including rows and columns.
Each grnid (cell) of the table 1s specified by a row and a
column. It should be noted that, 1n the worksheet displaying
the tree system diagram 40, the cells to which objects can be
arranged are set by the columns beforehand. That 1s, 1n the
worksheet shown 1n FIG. 2, the cells included 1in the first
column, the fourth column, the seventh column and the tenth
column (the columns where an 1important technical problem
41, achieving means 42, individual technical problems 43,
and achieving means 44 are respectively arranged) are set
such that objects can be positioned to the cells. It should be
noted that cells other than the cells capable of arranging the
objects therecon display ruled (connecting) lines 435 {for
indicating the relations among the objects.

The processor 22 allocates, for each of the objects, an 1D
as an 1dentifier to i1dentily the object. In the worksheet
displaying the tree system diagram 40, the cells containing
the respective objects display the name and ID of the object.
The properties can be set for each of the objects. The
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properties are specified by the ID of the object. The prop-
erties are stored 1n an object storing part 35 of the external
storage device 25.

As shown 1n FIG. 3, the object storing part 35 stores
object information 350 for each ID. The object information
350 includes an ID as an 1dentifier and properties including
an object name, an evaluation level, an evaluation condition,
an upper 1D, a lower 1D, a group identifier, related patent
information, and link setting information. The object storing
part 35 serves as a first storing means and a second storing,
means by storing the ID.

The object name 1s an 1dentification name of an object
used by a user. The evaluation level 1s represented by an
evaluation point (from 0 to 3) with respect to the content of
the object. The evaluation condition 1s used when the
evaluation of a lower object 1s used as the evaluation of the
object The upper 1D 1s the ID of an object that 1s one higher
in the hierarchy than the object and is correlated with the
object. The lower ID 1s the ID of an object that 1s one lower
in the hierarchy than the object and is correlated with the
object. The group identifier divides lower objects of the
object mto groups. In this embodiment, there are groups A,
B, C and D. The related patent information 1s information
relating to related patents. The link setting information
indicates the location of related information stored i1n an
external database. The object name, the evaluation level, the
evaluation condition, the upper 1D, the lower 1D, the group
identifier, the related patent information and the link setting
information are mput and set by the user, in a property
setting window 50 as shown i FIG. 4, by using the
keyboard 27 or the like.

In addition, the external storing device 235 includes a used
ID storing part 36. As shown in FIG. 5, the used ID storing
part 36 stores the ID having the largest number among used
IDs, as used ID information 360.

The main memory 23 reads and stores (retains a copy of)
the worksheets stored in the external storage device 25, the
object information 350, and the used ID information 360.

FIG. 2 shows the tree system diagram 40 of problem—
achieving means that 1s displayed on the worksheet of the
spreadsheet software on the display 26. The processor 22
causes the display 26 to output the worksheet displaying the
tree system diagram 40, according to an output instruction of
the tree system diagram 40 input from the keyboard 27, the
cursor control 28 or the like.

In the tree system diagram 40 shown 1n FIG. 2, the objects
are technical problems and the achieving means. In this
embodiment, the tree system diagram 40 1s output on the
worksheet of the spreadsheet software, and in the tree
system diagram 40, the important technical problem 1s
correlated with the achieving means for solving the impor-
tant technical problem, the achieving means are correlated
with a respective individual technical problem(s), and the
individual technical problems are correlated with the respec-
tive achieving means. Here, an important technical problem
41 1n a highest hierarchy (a first hierarchy) 1s displayed 1n
the first column, an achieving means 42 1n a lower hierarchy
(a second hierarchy) 1s displayed in the fourth column, an
individual technical problem 43 1n a further lower hierarchy
(a third hierarchy) 1s displayed in the seventh column, and
an achieving means 44 1n a still lower hierarchy (a fourth
hierarchy) 1s displayed 1n the tenth column.

Additionally, the upper objects and the lower objects
correlated therewith are displayed by being connected by the
ruled lines 45. In other words, the object (the important
technical problem 41) 1n the first hierarchy and the object
(the achieving means 42) 1n the second hierarchy correlated
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therewith are connected by the ruled line 45 that 1s displayed
on the cells 1n the second and third columns. Similarly, the
object 1n the second hierarchy and the object (the individual
technical problem 43) i the third hierarchy correlated
therewith, and the object 1n the third hierarchy and the object
(the achieving means 44) 1n the fourth hierarchy correlated
therewith are connected by the respective ruled lines 45.

The object name and ID are displayed for each of the
objects such as “the object name:1D”.

Here, as the important technical problem 41, the object
having the object name “problem A and the ID “0001” 1s
displayed. As the lower objects that are correlated with the
object “problem A:0001” assuming that the object 1s the
upper object, there are displayed the achieving means 42

(“achieving means A-1:0002”, “achieving means A-2:
00037, and “achieving means A-3:0007”). That 1s, “0002”,

“0003” and “0007” are set for the lower 1D of the object
information 350 relating to the object having the ID “0001”.
In addition, “0001” 1s set for the upper ID of the object
information 350 relating to the object having the ID “0002”,
“0003” or “0007”. Stmilarly, the individual technical prob-
lems 43 (*“problem B:0004” and “problem C:0005”) are
displayed as the lower objects correlated with the object
“achieving means A-1:0002” of the achieving means 42,
assuming that the object 1s the upper object. Further, the
achieving means 44 (“achieving means B-1:0012” and
“achieving means B-2:0013") are displayed as the lower
objects correlated with the object “problem B:0004” of the
individual technical problem 43, assuming that the object 1s
the upper object. In thus manner, the correlation of the
technical problems—achieving means 1s represented by the
tree system diagram 40 1n which the technical problems and
the achieving means are alternately shown.

Further, a closing line of the cell displaying each of the

objects 1s displayed with a different color for each of the
group 1dentifiers. That 1s, each of the groups “A”, “B”, “C”
and “D” uses a diflerent color for displaying the closing line.
Additionally, the evaluation condition 1s shown by the color
of the ruled line 45 on the left side of the cell displaying each
of the objects. In other words, for example, when “A” 1s set
as the evaluation condition of an object x, among the lower
objects assuming the object x as the upper object, with
respect to an object y belonging to the group “A”, the ruled
line 45 on the left side of the cell displaying the object v 1s
displayed in red color.
The properties of each of the objects (the important
technical problem 41, the achieving means 42, the individual
technical problem 43, and the achueving means 44) are set by
using the property setting window 50 shown 1n FIG. 4. The
property setting window 50 1s displayed when an object 1s
selected on the worksheet 25, displaying the tree system
diagram 40, and an edit button 47 included in an operation
panel 46 (see FIG. 2) 15 clicked.

As shown 1n FIG. 4, the property setting window 50
includes a current item setting part 51, a registration item
setting part 52, a related 1tem setting part 33, a related patent
setting part 34, and a link file setting part 55. Further, a
registration deletion check button 56, an update button 57
and a cancel button 38 are provided at the bottom of the
property setting window 30.

The current 1tem setting part 51 i1s for displaying and
inputting of an object that 1s set to a cell selected by the
cursor control 28 in the worksheet displaying the tree system
diagram 40. The current 1tem setting part 51 includes an 1tem
name nput box 60, an ID display part 61, an evaluation
point mput box 62, an evaluation point input button 63, an
evaluation condition mmput box 64, and an evaluation clear
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button 65. It 1s possible to 1input the evaluation point 0 to 3
(0: not evaluated, 1: major problem, 2: problem, 3: no
problem) to the evaluation point mput box 62. The evalua-
tion point 1s manually input to the evaluation point input box
62. Besides, when the lower ID exists and the evaluation
condition 1s set as described later, the evaluation point 1s
automatically displayed by reflecting the evaluation point of
the lower ID. Here, the evaluation point input button 63 1s
clicked when the evaluation point 1s manually mput to the
evaluation point mput box 62. The evaluation clear button
65 1s clicked when clearing a value set to the evaluation
point input box 62. When the lower ID exists, the evaluation
clear button 65 becomes unusable and clearing the evalua-
tion point 1s prohibited. Further, an allocated temporary 1D
or an ID registered as an original ID 1s displayed 1n the ID
display part 61.

The registration 1tem setting part 32 includes a drop-down
list 66, a select button 67, and a reacquire button 68. The
registration 1tem setting part 52 1s used for displaying and
selecting the objects that are previously registered, in the
worksheet displaying the tree system diagram 40. Items to
be displayed are registered beforechand, and the registered
items are displayed in the drop-down list 66. In the drop-
down list 66, when an item 1s selected and the select button
67 1s clicked, the selected 1tem 1s displayed 1n the item name
input box 60. In addition, the reacquire button 68 1s clicked
when reading the registered items displayed in the drop-
down list 66 again.

The related item setting part 53 includes an upper ID input
box 69, a grouping setting part and an evaluation condition
setting part. When the object of the current item 1s the lower
object, the ID of an object that 1s the upper object with
respect to the lower object 1s automatically input to the upper
ID mput box. It should be noted that only one ID can be
input to the upper ID mput box 69. In addition, when the
object of the current item 1s the object (the important
technical problem 41) in the highest hierarchy, the upper 1D
cannot be set.

The grouping setting part includes a lower ID 1nput part
70, group symbol selection buttons 71a, a group release
button 7156 and an item name display part 72. When the
object of the current item 1s the upper object, the ID of an
object that 1s the lower object with respect to the upper
object 1s automatically input to the lower ID input part 70.
A plurality of Ids can be 1nput to the lower ID 1nput part 70.
When an ID 1s selected 1n the lower ID input part 70, the
item name display part 72 displays the object name of the
selected lower ID. Thereafter, when the group symbol
selection button 71a 1s clicked, the 1D 1s set to a group 1D
input part 76 (that will be described later) of the correspond-
ing group. Further, when an ID 1s selected 1n the lower 1D
input part 70 and the group release button 715 1s clicked, the
group setting 1s released with respect to the ID.

The evaluation condition setting part includes an auto-
matic selection button 73, group selection radio buttons 74,
evaluation point input boxes 75, and the group 1D input part
76. The evaluation point mput boxes 75 display the mini-
mum values among evaluation points of the objects consti-
tuting the groups. Here, when the automatic selection button
73 1s clicked, the group selection radio button 74 of the
group having the mimmum value among the evaluation
points 1n the evaluation point input boxes 75 of the respec-
tive groups. The group selection radio button 74 1s checked
when manually selecting the group as the evaluation con-
dition. That 1s, when any one of the group selection radio
buttons 74 1s checked, the evaluation condition input box 64
displays the selected group (one of A, B, C and D).
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The related patent setting part 54 includes a management
level display part 80, a gazette number display part 81, an
applicant display part 82, a patent ID selection part 83, a title
of invention display part 84, a patent type display part 85, an
abstract display part 86, a patent information search system
start button 87, a link cancellation button 88, a list selection
part 89, and a link setting button 90. The related patent
setting part 54 1s used when managing the related patent
information in conjunction with a patent information search
system. The patent information search system start button 87
1s clicked when starting the patent information search sys-
tem. The patent ID selection part 83 displays a patent ID that
1s linked to the object of the current item. When the patent
ID 1s selected 1n the patent ID selection part 83, the
management level display part 80, the gazette number
display part 81, the applicant display part 82, the title of
invention display part 84, the patent type display part 85, and
the abstract display part 86 display the management level,
the gazette number, the applicant, the title of the invention,
the patent type and the abstract of the patent information,
respectively. In addition, the link cancellation button 88 1s
clicked when deleting the link. On the other hand, the list
selection part 89 displays a list of the patent information set
in the patent information search system. When selecting the
patent information 1n the list selection part 89 and clicking
the link setting button 90, a link 1s set between the object of
the current 1tem and the selected patent information. Then,
the patent ID of the patent information 1s displayed in the
patent ID selection part 83.

The link file setting part 535 includes a link file display part
91, a link setting button 92, a link cancellation button 93 and
a link file activation button 94. The link file setting part 55
1s used when managing a link file. The link file display part
91 displays a file that 1s linked to the object of the current
item. When the file 1s selected in the link file display part 91
and the link file activation button 94 1s clicked, the selected
file 1s read and displayed. The link set button 92 1s used
when linking the object of the current 1item to a related file.
The link cancellation button 93 1s used when canceling the
link of the file selected 1n the link file display part 91.

Next, a description will be given of the procedure of the
system configured as mentioned above.

First, a description will be given of the procedure of
registering each object, by referring to FIG. 6.

In FIG. 6, first, in step S1-1, an 1nstruction of reading the
property setting window 50 1s given. That 1s, first, the
worksheet that displays the tree system diagram 40 1s
displayed on the display 26, the cell on the worksheet 1s
selected by the cursor control 28, and the edit button 47 on
the operation panel 46 1s clicked. In response to this, 1n step
S1-2, the processor 22 determines whether or not the cursor
1s on a predetermined location (cell). The predetermined
location refers to the cell where the object can be set. That
1s, the cell that 1s 1n a row where the object can be arranged
and where another object 1s not set. Then, when the cursor
1s not on the cell to which the object can be set (NO 1n step
S1-2), the processor 22 ends processing. On the other hand,
when the cursor 1s on the cell to which the object can be set
(YES 1n step S1-2), in step S1-3, the processor 22 reads
information for displaying the property setting window 50
from the main memory 23, and causes the main memory 23
to display the property setting window 50 shown in FIG. 4
on the display 26.

Next, 1n step S1-4, the processor 22 carries out a tempo-
rary 1D allocation process for allocating a temporary ID to
the target object. It should be noted that the processor 22
carries out the temporary ID allocation process according to
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the ID allocation program. FIG. 7 shows a procedure of the
temporary ID allocation process. In the temporary ID allo-
cation process, when sequence numbers are given to the IDs
and there are no free IDs, the number that 1s the next higher
than the maximum number used already 1s allocated to a
temporary ID. On the other hand, when there are free 1Ds
(when objects are deleted and the IDs given to the deleted
objects are the free IDs), among the free IDs, the ID having
the smallest number 1s allocated as a temporary ID.

As shown 1 FIG. 7, in step S2-1, the processor 22 counts
the number (n) of the objects that are already stored 1n the
object storing part 35 and to which IDs are allocated. In
addition, the processor 22 reads the used ID information 360
from the used ID storing part 36 of the external storage
device 25, and causes the main memory 23 to store the
number (m) of the used IDs. Then, in step S2-2, the
processor 22 determines whether or not the number of the
counted objects agrees with the number of the used IDs.
When they agree (YES 1n step S2-2), the processor 22
allocates (n+1) to the object as a temporary 1D, and ends the
process. It should be noted that, in this case, the processor
22 stores, 1n the main memory 23, the allocated temporary
ID (n+1) as the ID having the largest number among the used
IDs, and updates the number of the used IDs. When they do
not agree (NO 1n step S2-2), the processor 22 successively
searches the free I1Ds i ascending order, allocates the first
found free ID as the temporary ID of the object 1n step S2-4,
and ends the process. In addition, the allocated temporary 1D
1s displayed in the ID display part 61 of the property setting
window 50.

Then, 1 step S1-5, it 1s determined whether or not an
object name 1s mput. When the user mputs an object name
into the 1tem name mput box 60 of the current item setting
part 51 (YES 1n step S1-5), the processor 22 registers the
allocated temporary ID to the object storing part 35 as an
original ID 1n step S1-6. At this moment, the processor 22
updates the used ID storing part 36 with the number of the
used IDs stored in the main memory 23 as the used ID
information 360. When the object name 1s not mput to the
item name mput box 60 (No 1n step S1-5), the processor 2
makes display 26 prompt for the input of the item name, and
stores the ID to the object storing part 35 when the item
name 1s input.

Further, the properties can be registered with respect to
the objects of which the IDs are registered as mentioned
above. That 1s, 1n step S1-7, the user mnputs other 1tems of the
property setting window 50, and when the input 1s com-
pleted, the user clicks the update button 57 by the cursor
control 28 or the like. In step S1-8, 1t 1s determined whether
the update button 37 1s clicked (the input 1s completed).
When the mput 1s not completed (NO 1n step S1-8), the
process returns to step S1-7. When the update button 57 1s
clicked (YES 1 step S1-8), the processor 22 records the
properties to the main memory 23 1n step S1-9. It should be
noted that the processor 22 carries out this property regis-
tration process according to the property registration pro-
gram.

Additionally, 1n step S1-10, 1t 1s determined whether or
not a save struction 1s given. When the user gives the save
instruction of the object information 350 by the keyboard 27
or the like (YES 1n step S1-10), the processor 22 saves the
worksheets of the spreadsheet software and the object infor-
mation 350 in the external storage device 25 in step S1-11.
When the save instruction 1s not given (NO 1n step S1-10),
the processor 22 waits until the save instruction 1s given.

Furthermore, update registration of the properties can be
performed with respect to the objects registered as men-
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tioned above. In this case, the property setting window 50 1s
displayed with respect to the registered objects, and the

property update registration 1s performed on the objects
according to steps S1-7 through S1-10.

Next, a description will be given of a process of corre-
lating the object, which 1s registered as mentioned above,
with another object, by referring to a flow chart in FIG. 8.

As shown in FIG. 8, 1n step S3-1, the user selects one
object by the cursor control 28 on the worksheet of the tree
system diagram 40 displayed on the display 26, and clicks
a tree creation button 48. Then, successively, the user selects
another object by the cursor control 28 on the worksheet of
the tree system diagram 40, and carries out a selection
complete operation (for example, double-clicking by the
mouse) 1n step S3-2. In step S3-3, the processor 22 deter-
mines whether or not the IDs of the two objects that are
selected by the above-described operation agree.

When the IDs of the two objects agree (NO 1n step S3-3),
the processor 22 causes the display 26 to display an error
message and ends the process. On the other hand, when the
IDs of the two objects do not agree (YES 1n step S3-3), 1n
step S3-4, the processor 22 determines, with respect to the
two objects, whether the difference between the two objects
1s “—17 (one hierarchy higher) or “+1” (one hierarchy
lower). When the difference of the two objects corresponds
to neither (NO 1n step S3-4), the processor 22 causes the
display 26 to display an error message 1n step S3-6 and ends
the process. When the difference 1s “-1" or “+1” (YES 1
step S3-4), 1n step S3-5, the processor 22 updates (adds, 1n
this case) the mnformation of the upper ID and the lower 1D
(the object information 350) of the properties (stored 1n the
object storing part 35) of the selected objects. In other
words, with respect to the selected objects, the mput upper
ID and lower ID are set and stored in the main memory 23
as the upper 1D and lower ID of the object information 350.
Further, with respect to the object of the imnput upper 1D, the
ID of the selected object 1s set and recorded in the main
memory 23 as the lower ID of the object information 350.
In addition, with respect to the mput lower 1D, the ID of the
selected object 1s set and recorded in the main memory 23
as the upper ID of the object information 350. Then, when
the save 1nstruction 1s given, the processor 22 stores the
information relating to the correlation of the objects
recorded 1n the main memory 23 1n the object storing part 35
of the external storage device 25.

Based on the above-described storing operation, the pro-
cessor 22 automatically creates the ruled line 45 that con-
nects the two objects on the worksheet displaying the tree
system diagram 40.

<F1rst Embodiment>

Next, a description will be given of the first embodiment
of the present mvention, by referring to FIGS. 9A through
12.

First, a description will be given of a case where the object
1s copied and pasted (a copy/paste process), by referring to
FIGS. 9A,9B and 10. FIG. 9A shows a worksheet displaying
a tree system diagram 100a before the copy/paste process.
FIG. 9B shows a worksheet displaying a tree system dia-
gram 10056 after the copy/paste process. It should be noted
that the worksheet including the object to be copied 1s a first
worksheet. In addition, a worksheet including the pasted
object 1s a second worksheet. The first and second work-
sheets may be the same worksheet or diflerent worksheets.
Here, the object to be copied 1s pasted on a worksheet (the
worksheet shown 1n FIG. 9A) that includes the object to be
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copied. Additionally, FIG. 10 1s a flow chart showing the
procedure of the copy/paste process.

As shown 1 FIG. 9A, five objects are shown on the
worksheet displaying the tree system diagram 100a before
the process, and serial numbers “0001” through “0005” are
allocated to the five objects as their IDs. Accordingly, before
the process, the object storing part 35 stores five sets of the

object information 350 corresponding to the serial numbers
“0001” through “0005™.

As shown 1n FIG. 10, 1n the copy/paste process, first, the
object on the worksheet 1s selected and copied 1n step S4-1.
That 1s, the user selects the object on the worksheet display-
ing the tree system diagram 100a, and clicks a copy button
111 of the operation panel 46. Here, an object 101 (*problem
b:0005”) 1s selected, and the copy button 111 of the opera-
tion panel 46 1s clicked. In response to this, 1n step S4-2, the
processor 22 causes the main memory 23 to store the ID of
the selected object. Hence, “0005” 1s stored as the selected
ID.

Next, the user gives a paste instruction of the selected
object. That 1s, the user selects a pasting location on the
worksheet and clicks a paste button 112 of the operation
panel 46. Here, a location (cell) 102 1s selected as the pasting,
location. In step S4-3, 1t 1s determined whether or not the
paste 1nstruction 1s given. When the paste instruction of the
selected object 1s not given (NO 1n step S4-3), the processor
22 waits (step S4-3 1s repeated) until the paste mstruction 1s
given. On the other hand, when the paste instruction of the
selected object 1s given (YES 1n step S4-3), the processor 22
carries out the following process according to the object ID
allocation program stored 1n the main memory 23 so as to
allocate an 1D to the object to be pasted. That 1s, 1n step S4-4,
the processor 22 sequentially searches for a free ID in
ascending order in the object storing part 35. That 1s, the
processor 22 counts the IDs 1n the object storing part 35 until
a free 1D 1s found. Here, the smallest free ID 1s “0006”. In
step S4-5, the processor 22 counts the number (n) of the
objects 1n the object storing part 35. Here, five objects are
counted.

Next, 1n step S4-6, the processor 22 determines whether
or not the number (n+1) obtained by adding one to the
number (n) of the counted objects agrees with the numeric
value of the searched free ID. When the number n+1 agrees
with the numeric value of the free ID (YES in step S4-6), the
processor 22 allocates n+1 to the ID of the object to be
pasted and causes the main memory 23 to store the ID 1n step
S4-7. In other words, the object to be pasted 1s allocated the
ID obtained by incrementing by one the numeric value of the
ID having the maximum numeric value among the searched
IDs 1n the object storing part 35. Here, since the number n+1
agrees with the numeric value of the free ID, “0006”
corresponding to n+1 1s allocated to the 1D of the object.

On the other hand, when the number n+1 does not agree
with the numeric value of the free ID (NO 1n step S4-6), in
step S4-8, the processor 22 allocates the free ID to the ID of
the object to be pasted and causes the main memory 23 to
store the 1ID.

Then, 1n step S4-9, the processor 22 pastes the object to
which the ID 1s allocated as described above, and ends the
process. That 1s, the processor 22 pastes a new object having,
the ID allocated as mentioned above to the selected pasting,
location. It should be noted that the pasted object maintains
the properties of the copied object. Therefore, the object
name of the new object 1s the same as that of the copied
object. Here, as shown in FIG. 9B, the tree system diagram
1006 1s shown 1n which a new object 103 allocated with
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“0006” as the ID 1s pasted to the location 102. It should be
noted that “problem b:0006” representing “object name: 1D,
1s shown 1n the object 103.

Next, a description will be given of a case where the
object 1s cut and pasted (a cut/paste process), by referring to
FIGS. 11A, 11B and 12.

FIG. 11A shows a worksheet displaying a tree system
diagram 120qa before the cut/paste process. FIG. 11B shows
a worksheet displaying a tree system diagram 1205 after the
cut/paste process. FIG. 12 1s a flow chart showing the
procedure of the cut/paste process.

In the cut/paste process, a plurality of objects can be
processed by designating an area on the worksheet. In this
case, the cut process can be performed when, 1n a part of the
tree system diagram 120q included 1n the designated area,
the object 1n the highest hierarchy 1s not correlated with an
upper object.

Hence, first, in the worksheet of FIG. 11A, the correlation
between the object 1n the highest hierarchy 1n the group of
the object to be cut and the upper object 1s cancelled
(deleted). Hence, the setting of the upper ID 1s deleted 1n the
object information 350 of the object 1n the highest hierarchy
in the group of the object to be cut. In addition, with respect
to the object information 350 of the object corresponding to
the upper 1D, among the settings of the lower IDs, the setting
of the lower 1D relating to the object in the highest hierarchy
in the group of the object to be cut 1s deleted.

Here, 1t 1s assumed that a group of three objects shown as
“problem a:0004”, “means 3:0008” and “means 4:0009” that
are included in a cut area 121 1s cut. In this case, the
correlation between an object 122 (*problem a:0004”) that 1s
in the highest hierarchy in the group of the objects to be cut
and an object 123 (“means 1:0002”") that 1s the upper object
1s canceled. In other words, the ruled line 124 in the cells on
the left side of the object 122 1s deleted.

As just described, with respect to the tree system diagram
120q, after canceling the correlation between the object 1n
the highest hierarchy 1n the part that 1s cut and pasted and the
upper object, the following process 1s performed.

As shown in FIG. 12, first, 1n step S5-1, the user selects
an object group 1n the worksheet. Here, the cut area 121 1s
selected. Next, 1n step S5-2, the user clicks a cut button 113
of the operation panel 46.

In response to this, 1n step S35-3, the processor 22 deter-
mines whether or not an upper object exists for the object
that 1s 1n the highest hierarchy and 1s a cut target. In other
words, the processor 22 determines whether or not the upper
ID 1s set 1n the object information 350 of the object 122
“problem a:0004” that 1s 1n the highest hierarchy and 1s a cut
target. Here, as described above, by deleting the ruled line
124, the setting of the upper ID 1n the object information 350
of the object 122 “problem a:0004” 1s deleted.

When an upper object exists for the object that 1s 1n the
highest hierarchy and 1s the cut target (NO 1n step S3-3), the
processor 22 outputs an error message in step S5-7, and ends
the process. On the other hand, when the upper object does
not exist for the object that 1s 1n the highest hierarchy and 1s
the cut target (YES 1n step S5-3), 1n step S5-4, the processor
22 moves the cut area 121 to another worksheet (not shown)
according to the cut process program stored in the main
memory 23. That i1s, the objects in the cut area 121 are cut
from the worksheet displaying the tree system diagram
120a, and the objects 1n the cut area 121 are pasted to
another worksheet. In addition, the object information 350
corresponding to the three objects “problem a:0004”,
“means 3:0008” and “means 4:0009” 1s deleted from the

object storing part 35 that corresponds to the worksheet
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displaying the tree system diagram 120qa. Further, the object
information 350 corresponding to the three objects 1s stored
in the object information storing part 35 that corresponds to
the other worksheet.

Next, 1 step S5-5, the user designates a pasting location
on the worksheet and clicks a paste button 114 of the
operation panel 46. Here, a pasting place 125 1s designated.
In response to this, 1n step S5-6, the processor 22 copies the
part (the objects 1n the cut area 121) that 1s moved to another
worksheet, pastes the part to the designated location, and
ends the process. That 1s, the copy/paste process 1s per-
formed. In other words, the processor 22 copies the objects
corresponding to the part moved to another worksheet, and
pastes the objects to the designated location by allocating
new IDs to the objects. Here, the cut area 121 moved to
another worksheet 1s pasted to the pasting location 125. With
respect to the newly allocated IDs, since the cut area 121 1s
pasted to the same worksheet from which the cut area 121
1s cut, the IDs of the original objects, which are deleted when
the cut area 121 1s moved to another worksheet, are the free
IDs. Thus, the IDs (the free 1Ds) of the original objects are
allocated as new 1Ds to the same respective pasted objects.
That 1s, as shown 1n FIG. 11B, the tree system diagram 1205
where the three objects “problem a:0004”, “means 3:0008”
and “means 4:0009” are pasted 1s shown.

As described above, according to the first embodiment,
the following eflects can be obtained.

In the first embodiment, when copying and pasting the
object 1n the tree system diagram 100q, the new object 1s
allocated an ID different from the ID of the object to be
copied. Hence, 1t 1s possible to allocate a unique ID to a new
object.

Additionally, in the first embodiment, 1n the copy/past
process, when the number (n+1) of objects added with one
agrees with the numeric value of the free ID, the new object
to be pasted 1s given the ID that 1s obtained by incrementing,
the free I1D. Hence, 1t 1s possible to allocate serial numbers
to the IDs.

Further, in the first embodiment, 1n the copy/paste pro-
cess, when the free ID 1s searched 1n an ascending order and
the number (n+1) of objects does not agree with the numeric
value of the free ID, the new object to be pasted 1s given the
searched (and located) free ID. Hence, when the object 1s
deleted and the like, it 1s possible to allocate an 1D to the new
object to be pasted by using the free ID.

In addition, 1 the first embodiment, 1n the copy/paste
process, the part (the cut area 121) including a plurality of
objects 1n the tree system diagram 120a 1s moved to another
worksheet, and the moved part 1s copied and pasted to the
pasting location 125. Hence, it 1s possible to paste the
objects 1included in the cut area 121 while maintaining the
correlation among the pasted objects.

Additionally, 1n the first embodiment, 1n the cut/paste
process, when copying and pasting the part moved to
another worksheet, it 1s possible to allocate an ID to the
object to be pasted 1n a manner similar to the copy/paste
process. Hence, 1n the worksheet where the object 1s pasted,
a unique ID 1s given to the object to be pasted.

Further, the first embodiment may be modified as follows.

In the first embodiment, 1n the copy/paste process, the
copying and pasting are performed on one object. However,
the copyving and pasting may be performed on a plurality of
objects. In this case, the copying and pasting may be
performed such that the cells to be copied are designated,
and the objects belonging to a designated area are copied and
pasted while maintaining the correlation among the objects
in the designated area.
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In addition, in the first embodiment, in the cut/paste
process, the cutting and pasting are performed on the part
including the plurality of objects in the tree system diagram
120a. However, the same process (cutting and pasting) may
be performed on only one object.

Additionally, 1n the first embodiment, 1n the copy/paste
process, the copied object 1s pasted on the same worksheet
as the worksheet displaying the tree system diagram 100aq.
However, the object may be pasted on a worksheet that 1s
different from the worksheet from which the object 1is
copied. Hence, 1t 1s possible to copy and reuse the object on
a different worksheet.

Further, in the first embodiment, 1n the cut/paste process,
the cut object 1s pasted on the worksheet that 1s the same as
the worksheet displaying the tree system diagram 120a.
However, the object may be pasted on a worksheet that 1s
different from the worksheet from which the object 1s cut.
Hence, it 1s possible to cut and reuse the object on the
different worksheet.

Furthermore, in the first embodiment, in the cut/paste
process, when pasting the part moved to another worksheet,
the cut object 1s pasted 1n the manner similar to the copy/
paste process. That 1s, when cutting the object, the object
information 350 of the object that 1s the cut target 1s deleted,
and when pasting the object, the new ID 1s allocated to the
object 1n the manner similar to the copy/paste process.
However, in the cut/paste process 1n the same worksheet, the
ID may remain unchanged. In this case, by storing the
original ID, the original ID may be allocated to the object
when pasting the object in a case when the object 1s pasted
to the worksheet that 1s the same as the worksheet from
which the object 1s cut. Hence, 1n the same worksheet, 1t 1s
possible to perform the cut/paste process while maintaining
the original ID.

<Second Embodiment>

Next, a description will be given of an extraction process
according to the second embodiment of the present inven-
tion, by referring to FIGS. 13 through 17. In the extraction
process, the object having the object name including char-
acter information that matches an iput search word 1is
extracted, and the tree system diagram that selectively
displays the object and the correlated objects 1s output. The
extraction process 1s performed according to a partial object
extracting program stored in the main memory 23.

FIG. 13 shows a worksheet displaying a tree system
diagram 100. FIG. 14 shows a search window 110 that is
input with the search word and instructs searching. FIG. 15
shows a partially extracted tree system diagram 130 repre-
senting search result of the search made by mnputting the
search word to the search window 110. FIG. 16 shows a
table used 1n searching. FIG. 17 shows the procedure of the
extraction process ol a part of the objects.

In a state where the worksheet displaying the tree system
diagram 100 as shown 1n FIG. 13 is displayed, when a tree
extraction button 101 of the operation panel 46 1s clicked,
the search window 110 as shown 1n FIG. 14 15 displayed. As
shown 1n FIG. 14, the search window 110 includes a search
word mput box 111A, an active cell designation button
112A, an execute button 113A and a cancel button 114A.
The active cell designation button 112A 1s a button with
which the user designates an active cell.

As shown 1n FIG. 17, 1n the extraction process of a part
of the objects, first, 1n step S6-1, a search word 1s input. That
1s, the user mnputs the search word 1n the search word mput
box 111 A and clicks the execute button 113A. Here, “prob-
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lem b 1s 1nput to the search word input box 111 A and the
execute button 113 A 1s clicked.

Next, 1n step S6-2, the processor 22 determines whether
or not the input search word 1s 1included 1n registered data.
In other words, the processor 22 determines whether or not
an object mcluding the word “problem b” exists by search-
ing the object storing part 35. When the search word 1s not
included in the registered data (NO 1n step S6-2), the
processor 22 ends the process. When the search word 1s
included 1n the registered data (YES 1n step S6-2), 1n step
56-3, the processor 22 extracts all registered data sets (11:>O)
that hlt That 1s, the processor 22 extracts the object infor-
mation set 350 including the word “problem b” 1n the object
name as the character information. Here, objects 102 and
103 are targets of the extraction that are displayed as
“problem b1:0005” and “problem b2:0006”, respectively.

Next, i step S6-4, the processor 22 writes one of the
extracted registered data sets in the main memory 23. In
other words, the processor 22 sets the object name, the 1D,
the column on the worksheet displaying the tree system
diagram 100, and the like of the extracted object information

set 350 to an 1tem field, an ID field, a column field, an upper
ID field, a number of lower 1Ds field, a lower 1D 1 field, a

lower 1D 2 field and the like of a table 130 on another

worksheet allocated to the main memory 23. Here, “problem
b1” 1s set to the item field, “S5” 1s set to the ID field, “7”

representing that the object exists i the seventh column 1s
set to the column field, “2” 1s set to the upper 1D field, and
“0” 1s set to the number of lower ID field. Then, based on the
values set to the item field, the ID field and the column field,
the processor 22 writes the object on a worksheet displaying
the search result allocated to the main memory 23. Here, as
shown 1 FIG. 15, the object “problem b1:0005” 1s written.

Next, 1n step S6-5, the processor 22 determines whether
or not the lower 1D 1s set to the property of the object. When
the lower ID 1s set (YES 1n step S6-3), in step S6-6, the
processor 22 writes the lower ID. In other words, based on
the lower 1D set to the table 130, the processor 22 searches
the object information set 350 of the corresponding object.
When searching the object of the lower ID, based on the
column that 1s set to the column field of the table 130 and
where the object exists, the search 1s made by specitying the
column where the searching lower object exists. For
example, the search of the lower object with respect to the
object in the seventh column 1s made by targeting the objects
set 1n the tenth column. Then, the processor 22 writes the
searched object on the worksheet as shown i FIG. 15
displaying the search result. In addition, when the lower 1D
1s set 1n the object information set 350 of the searched object,
the processor 22 further writes the lower 1D. In this manner,
the process of writing the lower ID 1s repeated until the
lowest object 1n the tree system diagram 100. It should be
noted that, here, as shown 1n FIG. 13, the object “problem
b1:0005” does not have the lower ebject (the lower ID 1s not
set).

When the lower ID 1s not set, or when the writing process
to the table 130 1s finished with respect to all of the set lower
IDs (NO 1 step S6-5), in step S6-7, the processor 22
determines whether or not the upper ID 1s set 1n the property
of the object. When there 1s an upper ID (YES 1n step S6-7),
in step S6-8, the processor 22 writes the set upper I1D. That
1s, based on the upper ID set 1n the table 130, the processor
22 searches the object information set 350 of the corre-
sponding object. When searching the object of the upper 1D,
based on the column that 1s set 1n the column field of the
table 130 and where the object exists, the search 1s made by
specilying the column where the searching upper object
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exists. For example, the search of the upper object with
respect to the object in the seventh column 1s made by
targeting the objects set 1n the fourth column. Then, the
processor 22 writes the searched object on the worksheet as
shown 1n FIG. 15 displaying the search result.

Here, as shown 1 FIG. 13, an object 104 “means 1:0002”
1s set to the object “problem b1:0005” as the upper object
(“0002” 1s set as the upper ID). Hence, an object 133 “means
1:0002” 1s written 1n the worksheet shown 1n FIG. 15, and
the correlation with an object 131 “problem b1:0005” 1s
represented by a ruled line.

Then, when the upper ID 1s set 1n the object information
set 350 of the searched object, the processor 22 further
writes the upper ID. Here, an object 105 “problem 1:0001”
1s set to the object 104 “means 1:0002” as the upper object
(0001 1s set as the upper ID). Hence, an object 133
“problem 1:0001” 1s written 1n the worksheet shown 1n FIG.
15, and the correlation with the object 132 “means 1:0002”
1s represented by a ruled line. In this manner, the process of
writing the upper ID 1s repeated until the highest object of
the tree system diagram 100.

Then, when the processor 22 has not finished the process
of the “n” hit registered data (NO 1n step S6-9), the process
from step S6-4 through step S6-8 1s performed on the next
registered datum (set). Here, a similar process 1s performed
on the object 103 “problem b2:0006”. Then, when the
process of the “n” registered data sets 1s finished (YES in
step S6-9), the processor 22 ends the process.

By the above-described process, the worksheet displaying,

the partially extracted tree system diagram 130 as shown in
FIG. 15 1s displayed.

According to the second embodiment, the following
ellects can be obtained.

In the second embodiment, the object name 1s stored 1n
the object storing part 35, and the ID corresponding to the
object name 1ncluding the character information that agrees
with the input search word 1s extracted. Hence, the object
can be extracted by searching the object name according to
the 1mput search word.

Additionally, 1n the second embodiment, the object cor-
related with the object that has the object name including the
character information that agrees with the input search word
1s extracted. Further, the process of extracting the correlated
object 1s repeated and the tree system diagram i1s output.
Hence, 1t 1s possible to make a partially extracted display of
the tree system diagram, with which 1t 1s possible to follow
the objects correlated with the object having the object name
that includes the mput search word.

Further, in the second embodiment, column location
information 1s stored in the object storing part 35, and when
searching the object corresponding to the upper 1D or the
lower 1D, the search 1s made by specitying the column.
Hence, 1t 1s possible to improve the efliciency of the search.

In addition, the second embodiment may be modified as
described below.

In the second embodiment, the search according to the
input search word 1s performed on the object name. How-
ever, the search may be performed on other attribute infor-
mation. For example, when there 1s a caption or the like as
other attribute information, the search may be made on the
caption.

Also, 1n the second embodiment, the search of the object
name according to the input search word 1s made by target-
ing the object names stored in the object storing part 35.
However, the search may be also made for the object names
on the worksheet as document information.
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In addition, 1n the second embodiment, when there are the
plurality of objects selected according to the input search
word, and the same object (“problem 1:0001”") 1s extracted
as the upper object correlated with the plurality of objects,
the same object 1s plurally displayed as the search result.
However, when the same object 1s extracted multiple times,
the same object extracted multiple times may be displayed
only once, by forming the tree system diagram that 1s output
as the search result. Hence, 1t 1s possible to make partially
extracted display of the tree system diagram more simply.

Additionally, in the second embodiment, no process 1s
specially provided for a case where there are the plurality of
objects selected according to the mput search word and the
partially extracted displays of the tree system diagrams of
the objects correlated with the selected objects are the same.
Thus, 1n the second embodiment, there 1s a case where the
partially extracted displays of the similar tree system dia-
grams are plurally displayed as the search result. However,
when the objects that make the partially extracted displays
of the similar tree system diagrams are plurally selected, a
single display may be made as the search result. Hence, 1t 1s
possible to make the partially extracted display of the tree
system diagram more simply.

Further, 1n the second embodiment, the partially extracted
tree system diagram 130 representing the search result 1s
displayed on the worksheet of the spreadsheet software.
However, the partially extracted tree system diagram 130
may be displayed by other software that does not have a
table including rows and columns.

<Third Embodiment>

A description will be given of a link setting process
according to the third embodiment of the present invention,
by referring to FIGS. 18 through 21. Here, a link between the
object and information (external information) stored in the
external database 1s set, and the external information i1s
accessed based on the link setting. In this embodiment, the
object 1s linked to, as the external information, patent
information files registered in the database of the patent
information search system, other related files, and docu-
ments of a groupware system (for example, Notes). It should
be noted that the external database 1s connected to the
computer system 20 via the LAN 31.

A description will be given of the link setting between the
object and each of the patent information files, the other
related files, and the documents of the groupware system. It
should be noted that the processor 22 carries out the process
according to a link setting program.

First, the link setting between the object and the patent
information files 1s explained.

Here, 1n a patent information search window (not shown)
displayed on the display 26, the user inputs a search request
ol patent information and searches for the patent information
using the patent information search system. Accordingly, the
patent information 1s extracted as the search result, and
based on the extracted patent information, the following
process 1s performed.

As shown 1n FIG. 18, 1n step S7-1, the processor 22 reads
the patent information extracted as the search result into the
main memory 23 as a related patent item. At this moment,
the processor 22 adds a patent ID to the related patent item.
The patent ID 1s for identitying the related patent item.

Then, 1n step S7-2, 1t 1s determined whether or not a patent
information file exists with respect to the related patent item.
When the patent information file exists with respect to the
related patent item (YES 1n step S7-2), i step S7-3, the
processor 22 generates a script file for calling, from the file
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name of the patent information file. That 1s, the processor 22
generates the script file having a function for calling the
patent information file. On the other hand, when the patent
information file does not exist with respect to the related
patent 1tem (NO 1n step S7-2), the processor 22 does not
generates the script file, and the process proceeds to step
S7-4.

Next, i step S7-4, the user causes the display 26 to
display the worksheet displaying the tree system diagram
40, selects the object on the worksheet, and requests for
displaying the properties of the object. Hence, the display 26
displays the property setting window 350 as shown 1n FIG. 4
with respect to the selected object. Here, the read related
patent item 1s displayed 1n the list selection part 89 such as
“the patent 1D, the patent type, the gazette number, the title
of the invention” (for example, “001, [O], Japanese Laid-
Open Patent Application No. 05-XXXXXX, semiconductor
board”).

Then, 1 step S7-5, 1t 1s determined whether or not the
object has a related patent item. When the object has the
related patent item (YES 1n step S7-5), i step S7-6, the
patent ID of the related patent 1tem 1s correlated with the
object and stored, and the process ends. In other words, the
user selects the related patent 1item 1n the list selection part
89, and clicks the link setting button 92. In response to this,
the processor 22 causes the object storing part 35 to store the
patent 1D of the related patent item that 1s selected as the
related patent information of the selected object. Then, the
patent ID of the related patent item that i1s selected 1s
displayed 1n the patent ID selection part 83. On the other
hand, when the object does not have a related patent 1tem
(NO 1n step S7-5), the processor 22 ends the process.

Next, a description will be given of the link setting
between the object and the related files other than the patent
information files. Here, target files are, for example, files of
Word, Excel, PowerPoint, Project and the like, PDF files,
TIFF files, text files and the like.

As shown 1 FIG. 19, i step S8-1, the user causes the
display 26 to display the worksheet displaying the tree
system diagram 40, selects the object on the worksheet, and
requests for the display of the object. Accordingly, the
property setting window 50 as shown 1n FIG. 4 1s displayed
on the display 26, with respect to the selected object. Next,
the user designates the related file. In other words, the user
clicks the link setting button 92, causes the display 26 to
display a related file designation window (not shown) 1n
which the file 1n the external database 1s designated, and
designates the related file in the related file designation
window.

In step S8-2, it 1s determined whether or not the user
designates the related file. When the user designates the
related file (YES 1n step S8-2), 1n step S8-3, the processor 22
determines whether or not an extension of the related file
that 1s designated agrees with registered extensions. Here,
the registered extensions refer to extensions of the target
files. When the extension of the related file does not agree
with the registered extensions (NO 1n step S8-3), the pro-
cessor 22 causes the display 26 to display the disagreement
and the user designates the related file again. On the other
hand, when the extension of the related file agrees with the
registered extensions (YES 1n step S8-3), 1n step S8-4, the
processor 22 causes the object storing part 35 to store the
link setting information of the related file. That i1s, the
processor 22 causes the object storing part 35 to store the
link information designating the related file that 1s selected,
as the link setting information of the selected object. In
addition, based on the link setting information, the processor
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22 causes the link file display part 91 to display the link
information of the selected file.

Next, 1 step S8-5, the processor 22 generates the script
file for calling, from the file name of the related file. More
specifically, based on the file name of the related file, the
processor 22 generates the script file having the function to
call the related file. Further, when the user does not designate
the related file (NO 1n step 8-2), the processor 22 ends the
process.

Last, a description will be given of the link setting
between the object and the database and documents of the
groupware system.

As shown 1n FIG. 20, first, 1n step S9-1, the database and
documents of the groupware system are activated. That 1s,
the user iputs an activation instruction of the database and
documents of the groupware system, by the cursor control
28 or the like. Accordingly, the processor 22 transmiuts, to the
groupware server, a request for activating the database and
documents of the groupware system. Then, when the data-
base and documents of the groupware system are activated,
in step S9-2, the processor 22 reads information relating to
the database and documents of the groupware system from
the groupware server, and records the information in the
main memory 23.

Next, i step S9-3, the user causes the display 26 to
display the worksheet showing the tree system diagram 40,
selects the object on the worksheet, and requests for dis-
playing a link window (not shown) in which a link between
the object and the database and documents of the groupware
system 1s set as the property of the object. Thus, the link
window 1s displayed on the display 26 with respect to the
selected object. The link window 1ncludes a link document
field, a management information field, a link set button, a
link cancel button, and an activate button. The link docu-
ment field displays designation of the database and man-
agement number of the document with respect to the docu-
ment that 1s already set with the link. The management
information field displays the designation of the database
and the management number of the document with respect
to the information that relates to the database and docu-
ments, and 1s recorded in the main memory 23. Here, when
the user clicks the link set button, in step S9-4, the processor
22 determines whether or not the information of the database
and document displayed in the management information
field 1s recorded 1n the main memory 23.

When the information of the database and document 1s
recorded 1n the main memory 23 (YES 1n step S9-4), the link
setting information of the database and document are stored,
and the process ends. More specifically, the processor 22
causes the object storing part 35 to store, as the link setting
information, the designation of the database and the man-
agement number of the document. Then, the designation of
the database and the management number of the document,
which are set with the link, are displayed in the link
document field of the link window. On the other hand, when
the information of the database and document 1s not
recorded 1n the main memory 23 (NO in step S9-4), the
processor 22 ends the process.

Next, a description will be given of access to external
information based on the link setting. It should be noted that
the processor 22 reads the external information according to
an external information reading program.

In FI1G. 21, 1 step S10-1, the user causes the displays 26
to display the worksheet showing the tree system diagram
40, selects the object on the worksheet, and requests for
displaying the properties of the object. Accordingly, the
property setting window 50 as shown 1n FIG. 4 1s displayed
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on the display 26 with respect to the selected object. In step
S7-2, 1t 1s determined whether or not the object 1s linked to
external information. When the object i1s not linked to
external information (NO 1n step S10-2), the process ends.
On the other hand, when the object 1s linked to external
information (YES in step S10-2), 1in step S10-3, the user
determines whether or not the linked external information 1s
the patent information file, based on the display of the
property setting window 30.

When the linked external information 1s the patent infor-
mation file (YES 1n step S10-3), a script for calling the
patent information file 1s activated in step S10-4, the patent
information file 1s called and displayed on the display 26,
and the process ends. That 1s, 1n the property setting window
50, the user selects the patent ID 1n the patent 1D selection
part 83 and clicks the patent search system start button 87.
In response to this, the processor 22 activates the script for
calling the patent information file selected according to the
patent ID. Thus, the patent information file 1s called and
displayed on the display 26. On the other hand, when the
linked external information 1s not the patent information file
(NO 1n step S10-3), in step S10-5, the processor 22 deter-
mines whether or not the linked external information i1s a
document of the groupware system.

When the linked external information 1s not a document
of the groupware system (NO 1n step S10-3), the name of the
related file 1s changed to the script file name 1n step S10-6.
Then, 1n step S10-7, the processor 22 activates the script,
calls and displays the related file on the display 26, and ends
the process. That 1s, in the property setting window 50, the
user selects the related file in the link file display part 91, and
clicks the link file activation button 94. In response to this,
the processor 22 changes the file name of the related file that
1s selected to the script file name for calling the related file.
Then, based on the script file name, the processor 22
specifies the script file for calling the related file and
activates the script for calling the related file. Hence, the
related file 1s called and displayed on the display 26.

On the other hand, when the linked external information
1s a document of the groupware system (YES 1n step S10-5),
in step S10-8, a process for reading the document of the
groupware system 1s started, by using the designation of the
database and the management number as parameters. Then,
the process ends by reading the document of the groupware
system and displaying the document on the display 26. In
other words, 1n the link window, the user selects the desig-
nation of the database and the management number of the
document 1n the link document field, and clicks the activate
button. In response to this, the processor 22 starts a process
for calling the document, by taking the designation of the
database and the management number of the document as
parameters. Hence, the document of the groupware system
1s read and displayed on the display 26.

As described above, according to the third embodiment,
the following eflects can be obtained.

In the third embodiment, the ID of each object 1s corre-
lated with the imformation stored in the external database.
Hence, it 1s possible to correlate each object with the
external database.

Also, 1n the third embodiment, with respect to the selected
object, by operating the property setting window 50, the
information that 1s stored in the external database and 1is
correlated with the 1D of the selected object 1s read. Hence,
it 1s possible to read the information that 1s stored in the
external database and that corresponds to the selected object
by a simple operation.
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In addition, 1n the third embodiment, based on the patent
information searched by the patent information search sys-
tem, the script file for calling the patent information file 1s
generated, and the patent information file 1s called by
activating the script. Hence, 1t 1s possible to display the
content stored in the patent mnformation file by a simple
operation.

Additionally, 1n the third embodiment, files of Word and
the like are set as the related files when the extensions
thereol are the registered extensions. Therefore, 1t 1s possible
to set only files of operative software as the related files
when only the extensions of the operative software are
registered with respect to the software of which operations
are checked.

Further, in the third embodiment, with respect to the
related files of Word and the like, the script file for calling
1s generated based on the file name of the related file. Then,
when the activation of the related file 1s requested, by
changing the file name of the related file to the file name of
the script file so as to specily the script file for calling, the
script 1s activated and the related file 1s called. Therefore, 1t
1s possible to display the content stored 1n the related file by
a simple operation.

Moreover, 1n the third embodiment, the designation of the
database and the management number of a document of a
groupware system are stored, and the process for calling the
document of the groupware system 1s started by taking the
above-described designation and management number as
the parameters. Accordingly, 1t 1s possible to display the
document of the groupware system by a simple operation.

Furthermore, 1n the third embodiment, the external data-
base 1s connected to the computer system 20 via the LAN 31.
Thus, 1t 1s possible to read the mnformation stored in the
external database via the LAN 31.

Additionally, the third embodiment may be modified as
described below.

In the third embodiment, as the information stored in the
external database, the patent information files, the related
files of Word and the like, and the documents of the
groupware system are used. However, the above-described
files and documents do not constitute limitations of the
information that can be used as the information stored 1n the
external database. For example, a file managed by another
specific management system or the like may be used.

In addition, 1n the third embodiment, the external database
1s connected to the computer system 20 via the LAN 31.
However, the external database may be connected to the
computer system 20 via a dedicated line, a public line, the
Internet, an intranet, or an extranet (wide-area network)
instead of or besides the LAN 31.

Also, 1n the third embodiment, the information stored in
the external database that 1s referred to 1s information
accessed via the computer system 20 and the LAN 31.
However, other information that 1s stored in the external
storage device 25 may be referred to.

Furthermore, 1n the first through third embodiments, the
tree system diagrams (for example, tree system diagrams 40,
100a, 1005, 120a and 1205) are displayed on the worksheets
of the spreadsheet software. However, the tree system dia-
grams may be displayed by using another software system
not having a table including rows and columns. In this case,
instead of setting a property in the property setting window
50 by designating the cell, the property may be set similarly
by selecting the location that displays the object. In addition,
an arranging position of the object 1n the tree system
diagram may be automatically set according to the correla-
tion of the objects basing on the set upper ID and lower ID.
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Moreover, 1n the first through third embodiments, the
correlation of the problem-achieving means 1s represented
by the tree system diagram. However, this 1s not a limitation
ol the relationship among the objects represented by the tree
system diagram according to the present invention. Any
target may be output as the tree system diagram according
to the present invention, as long as the relationship among
the objects can be represented by using the tree system
diagram. The tree system diagram according to the present
invention may be applied to function development, organi-
zation development, program processing, and organization
charts, for example.

The present invention 1s not limited to the specifically
disclosed embodiments, and variations and modifications
may be made without departing from the scope of the
present mvention.

The present application 1s based on Japanese priority
applications No. 2001-282410 filed on Sep. 17, 2001, No.
2001-282411 filed on Sep. 17, 2001, and No. 2001-282412
filed on Sep. 17, 2001, the entire contents of which are
hereby incorporated by reference.

What 1s claimed 1s:

1. A method of using a computer for correlating a plurality
of objects to form a tree system diagram, comprising the
steps of:

storing an identifier specific to each of the plurality of

objects which objects are written on a first worksheet of
a tree system diagram;

selecting by a user at least one object among the plurality

of objects written on the first worksheet;

pasting the at least one object among the plurality of

objects written on the first worksheet to a second
worksheet:

changing the i1dentifier of the at least one object to be

pasted to a second 1dentifier from the stored i1dentifier;
correlating the plurality of objects by specilying a hier-
archical order of the plurality of objects using identi-
fiers thereof, wherein the stored identifier 1s left unde-
leted and 1s used for a next select object even if the at
least one object to which the identifier 1s specific 1s
deleted;
outputting the pasted at least one object in the second
worksheet as a tree system diagram in which the pasted
at least one object 1s correlated to the plurality of
objects; and

connecting the outputted at least one object with a ruled

line,

wherein the changing comprises the steps of:

storing the second identifier given to the at least one

object on the second worksheet before the at least one
object 1s pasted, and giving an i1dentifier other than the
second stored 1dentifier to the at least one object pasted;
and

wherein the giving comprises the steps of:

counting a number of objects pasted to the second work-

sheet;

counting a number of stored identifiers;

giving an 1dentifier obtained by incrementing a stored

identifier 11 the number of objects counted agrees with
the number of 1dentifiers counted; and

allocating a free 1dentifier to an 1dentifier of the pasted at

least one object 1f the number of objects counted does
not agree with the number of the i1dentifiers counted.

2. A computer-readable storage medium containing
instructions for causing a computer to correlate a plurality of
objects to form a tree system diagram, by a method com-
prising:
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storing an 1dentifier specific to each of the plurality of
objects which objects are written on a first worksheet of
a tree system diagram;

selecting by a user at least one object among the plurality
ol objects written on the first worksheet;

pasting the at least one object among the plurality of
objects written on the first worksheet to a second
worksheet;

changing the identifier of the at least one object to be
pasted to a second 1dentifier from the stored identifier;

correlating the plurality of objects by specifying a hier-
archical order of the plurality of objects using ident-

flers thereof, wherein the stored identifier 1s left unde-

leted and 1s used for a next select object even 1f the at

least one object to which the i1dentifier 1s specific 1s
deleted;

outputting the pasted at least one object 1n the second
worksheet as a tree system diagram in which the pasted
at least one object 1s correlated to the plurality of
objects; and

connecting the outputted at least one object with a ruled
line,

wherein the changing comprises the steps of:

storing the second identifier given to the at least one
object on the second worksheet before the at least one
object 1s pasted, and giving an 1dentifier other than the
second stored 1dentifier to the at least one object pasted;
and

wherein the giving comprises the steps of:

counting a number of objects pasted to the second work-
sheet;

counting a number of stored i1dentifiers;

giving an 1dentifier obtained by incrementing a stored
identifier 11 the number of objects counted agrees with
the number of 1dentifiers counted; and

allocating a free i1dentifier to an i1dentifier of the pasted at
least one object 1f the number of objects counted does
not agree with the number of the i1dentifiers counted.

3. A computer-readable storage medium containing

instructions for causing a computer to correlate a plurality of
objects to form a tree system diagram, by a method com-
prising;:

storing an 1dentifier specific to each of the plurality of
objects are written on a first worksheet of a tree system
diagram;

selecting by a user at least one object among the plurality
ol objects written on the first worksheet;

pasting the at least one object among the plurality of
objects written on the first worksheet to a second
worksheet:
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changing the identifier of the at least one object to be
pasted to a second identifier from the stored i1dentifier;

correlating the plurality of objects by specilying a hier-
archical order of the plurality of objects using identi-
fiers thereof, wherein the stored identifier 1s left unde-

leted and 1s used for a next select object even if the at
least one object to which the identifier 1s specific 1s

deleted;

outputting the pasted at least one object 1n the second
worksheet as a tree system diagram in which the pasted
at least one object 1s correlated to the plurality of
objects; and

connecting the outputted at least one object with a ruled
line,

wherein the changing comprises the steps of:

giving an i1dentifier other than the second stored identifier
to the at least one object pasted; and

wherein the giving comprises the steps of:

counting a number of objects pasted to the second work-
sheet;

counting a number of stored identifiers;

giving an i1dentifier obtained by incrementing a stored
identifier 11 the number of objects counted agrees with
the number of 1dentifiers counted; and

allocating a free identifier to an 1dentifier of the pasted at
least one object if the number of objects counted does
not agree with the number of the i1dentifiers counted.

4. The method as claimed 1n claim 1, wherein the corre-

lating comprises:

enabling the at least one object and an other object to be
selected;

comparing the identification of the at least one object and
identification of the other object;

comparing the hierarchy of the selected at least one object
with hierarchy of the selected other object; and

11 the 1dentification of the at least one object and 1denti-
fication of the other object do not agree and the
hierarchy of the selected at least one object differs from
the hierarchy of the selected other object, correlating
the at least one object with the other object by updating
properties thereof.

5. The method as claimed 1n claim 4, comprising:

displaying an error message 11 the 1dentification of the at
least one object and 1dentification of the other object do
not agree and the hierarchy of the selected object differs
from the hierarchy of the selected other object.
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